Hepatic glucuronidation of resveratrol: interspecies comparison of enzyme kinetic profiles in human, mouse, rat, and dog.
The enzyme kinetic profiles of the formation of resveratrol-3-O-glucuronide (R3G) and resveratrol-4'-O-glucuronide (R4'G) by liver microsomes from humans, dogs, and rodents were investigated. Glucuronidation by human and dog liver microsomes to R3G and R4'G occurred for about 65% of applied resveratrol, and was significantly reduced to 10% when substrate concentration was increased 10-fold. In contrast, rodent microsomes glucuronidated about 90% of applied resveratrol independently of substrate concentration. Furthermore, in mouse and rat liver microsomes, resveratrol was almost exclusively conjugated at position 3, whereas human and dog livers also glucuronidated resveratrol at position 4' (ratio R3G:R4'G = 5:1). Interspecies differences were also found when calculating the enzyme kinetic profiles of both conjugates. Formation of R4'G in human and dog microsomes followed Michaelis-Menten kinetics, while R3G showed substrate inhibition at higher resveratrol concentrations. In mouse and rat microsomes, however, both R3G and R4'G formation exhibited auto-activation kinetics. Formation of R3G and R4'G by recombinant UGT1A1 also showed substrate inhibition kinetics that led to decreased intrinsic clearance values, while UGT1A9-catalyzed glucuronidation demonstrated substrate inhibition kinetics at position 3 and Hill kinetics for the formation of R4'G. In conclusion, resveratrol glucuronidation exhibited species-dependent differences, with the dog as the animal model that most closely represents humans in terms of this process.